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^if<^T;i/=^;i/T;i/^ -':7A-fex=^r;v3^i/ f ; 
R^2.5 Ai (OR^o 5 «;if-e*$ti-5>¥±^M^$:^i-€)g|Ji^ei;icr;i/ii^ 

i;a:^;i/T;V^-'i'A:7 3iy =¥i/ F, i>^rLf^;i/T;i/^ -"i? A (2,6-^:/'-t-:/5^ 
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^jvyjLj^-y}^) , i/'-f y >^5^;vt;i/^-'^7A (2,6->::;-t->r5^;i/-4-pi^;i/>' 
3i7#s:/F) , -r y:/5^;i/T;i/^ — 't^z^bfx (2,6->>"-t->^5^;i/-4-^^;i/:7aiy 

^;i/T;i/^ — 'i7A'fe:p^.^ryn ^ F^if©T;i/=^;vT;i/^ — A-fe:;^^^^^ F ; 

t;:i:^;i/r;i/^-'i7An FU F, t:^':r^jvr ^ M.}^ Fu Fi&ifoi/'r;!/ 
^;i/T;i/^-'t7i^n FU F ; 

:n^;i/T;i/5— "t/Ai/'t FU F, tf;i/T;L'^ — 't? A^^'H FU F3&if<DT;i/ 
^;L'T;i/^— 'i^-^i^'i^ FU Fj&if^cDffi(DgPi^6«>JC7K^'f[:$ti:tr;i/^;i/T;i/^ 

:i:^;i/T;i'^-^7Aai F:^lri/^' □ U F, y5^;i/T;i/^ -'i' A:;^ F n U F 
[0 0 7 3] 

ti^X'^^c z.<D^t}f^it^mt.LXM.ii^mizit. 

(Cg H5 ) 2 A 1 N (Cg Hg ) A 1 (C2 H5 ) 2 

[0 0 7 4] 
L i A 1 (C2 H5 ) 4 
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LiAl (C7 Hjg) 4 i&if$:#lf-g>3i:75)^-e^^c 
^^IZ^CDi&lZ^. (B-1) mm^m^t^mtLXlt. ^^JW^^M.. 

1^7 A, ^'3i^;i/V^*:^i/'i7A, $;y5^;i/V^*:?^>>'t7A, y^;^^:^^;!/^^*:^ i/^;; 
A ^ if S: ^ M t- 3 21 =fej ^ S o 
[0 0 7 5] 

r ;U ^ n 1^7 A 2: T ;i/ ^ V :^ S> A 2: © JS-^ii: ^ if f -S 3 =fe T ^ S o 
[0 0 7 6] 

(B-2) ^ay;i/^-'^A;r^->-fb-^#> 

^ y'^i?->1?$>oT=fe)J;<, *:t#^¥2-7 8 6 8 7-^<^5i#^C-0!^^$tlTV^S 
J: e) ^fc'Olf ^^^-K^^liT;!/ ^ - ^7 A:r i/^b-a-i^T^ o T % <fc V^o 

, m^bmi-feu 't/ATKfni^^ifcD^^b^iK^^^MMtc, h u t;i/=^;i/T;i/^ - 

(2) ^>if>, h;i/x>, x5^;i/x--5^;k 7^ h^t: Kn :7^>;^if(D^^rti 
T% h u T;i/^;i/T;i/^-'?A^if®^*ir;i/^-'i7A^i:-^#{ctf[g^7K. 
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[0 0 7 7] 

<D T ^ - ^7 i^^b-^^ ^ ^ if r i: T ^ s o 

[0 0 7 8] 
[0 0 7 9] 

S/^>;&i:*<Z)^§i^^>fb7fc^, ^ydi>. ^^-^y. 
^^n/^>^>. i/^ u^^-^y. i/^ u:t^ ^y. u^y ^y 
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[0 0 8 0] 

So 

[0 0 8 1] 

R"*2A10B (R*^) OAlR'^g CI] 

, TfH-is^ [II] X'm^n^r;\^^jv^uymtmmr)v^-^Msjt^mii%: 
, :^m^iti:^nmM.riz^f^^mm^x. -8 ot;~^?a®ia^'ei:$^~2 4^ 

[0 0 8 2] 
R^B (OH) 2 [11] 
(^tfi, R^'liffffBill^CS^rat-r. ) 

ttfi2-l2^ [II] T^$ti-5T;u^;i/3J^D>^®:Rf*^6?j'&*^®i: bTtt. 
;i/7Kn>m, :ii^;i/Ji<D>^, >f y if;i/3}f n n-yn if ;i/;}Cn n- 

o 3ne>ii l®#^AT*^7t^i2aaJlM^^^-^t>•feTMv^^tl'5= 

[0 0 8 3] 
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[0 0 8 4] 

±m<D ^oti (B-2)^«iT;i/ ^-^2^yt^ iyit^mt. 1 S^^AT' * ;t 2 S 

- 5 0 1 9 5 0 4tia¥ 1-502036 3 - 1 7 9 0 0 

5 3-179006 ^{tkm. mm^ 3-207703 # 

3-207704 USP-5321 106 iftCfH^^ 4xfe;i/^ 

[0 0 8 5] 

M.^mzit. ;i/^x^^LTtt, BR3 (Rii, :7^y^, :^^)vm> hVy)V 
yj- D 5^ ;i/ S ^ if <35 « ^ a S: W L T V A T <}: V N X ^ ;i/ « * -7 ^ -e S o 

h y :7;i/:tn/Kn>, hi) :7 3i^;i/;Kn hUx (4-:7;i/:tn :7 x— tK 
n>, bUx (3,5-i^'7;i/:rD •7ai^;i/) >i<n>, m;x (4-:7;i/:tn ;i^;i/:7 
7}<D>, hy>c (/<>^7;i/:4-D:7 3i^;iy) ;J?n>, h U (p- h U ;i/ 

[0 0 8 6] 

-iTtyit^y^y^^t^mni^xit. r^t.^itrm-m^ cm] -e^^tisfb 
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[0 0 8 7] 
[^k5 2] 

+e R'— i^R" 

A* [ni] 

[0 0 8 8] 
[0 0 8 9] 

tuiaT>^-'i^A:;!j^>r>i: LT:R#:6^fCli, N ^) )\^r y^ — ^ I^ij^:^ 
hiJT;i/^;bT>^ — ^A:j!7^:r>, N,N-i;;>^ ^;i/r— U — 'i' A:*^:^ N,N- 

io^yi-y. vty^u^^i/)\^ry=^-'^h.fi^yiryis^Eovr)v^)\^ry'^—'0 
j^itj^:tyt£^-fy^m\fhn^o 

[0 0 9 0] 

) •a^T.Ti^-i^ 2^i:i^7irytj^E<D V ^) r - )\^7i^7.iis:=^^ h.ij^:tytjthitf^m\f^ 

4 4 2000-3092549 
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[0 0 9 1] 

^f=.'<yi-yit^:^ymt^miLhx. N u r;^=^;i/M^r>^-'^AJ^, n,n- 

n 1^ A^;^ if S#tf -5 r t; -e ^ -5 o 

5^;i/T>=e:^'5A5^ (p-hu;!/) Ustfm. h u ^5^;i/r>^— 'i'A^^ ( 

— Ti^^m. hU >''ni:f;i/T>^-'i7A5^h^ (o,p-i/^5^;i/:7ai:::;i/) Tis^i; 

hU (n-y^;i/) T>^ — (in,m-i;^^;i/-7ain;i/) Ttsij;^, h 
y (n-:/^;i/) T>^ — 'i'A-T- (p-hU :7;i/:rn;i^;i/:7air:;i/) ii;^^m. 

[0 0 9 2] 
[0 0 9 3] 
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x.~)v) hVyaL~;v:^jv^—^J^^y^y:n—)vt/^u^y^V3L 
, TfB^ [IV] ^Ttli [V] T^$ti<57iN^^^b-^%^ifS:#{fS3i:=b"r^S 



\ CF3 A [IV] 

[0 0 9 5] 
(^cfi, E t li:n^;i/^$:alt-rc ) 

[0 0 9 6] 
['fb 5 4 ] 



[0 0 9 7] 

^itjji^^y (14). 



[0 0 9 4] 



[^fc 5 3 ] 
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/N^;i/h^i^ (III), if:^ [NU (n-:/5=-;i/) T>^-'t7AD tf>?. (KT^^bA-TK 
[0 0 9 8] 

it3jh:i^^zyit^mtl.XM.ii^miz\t. fe^:x.^^4-;^J;l/Ay•:^3K^> (14) , 

l,3-i;?!j;V7^y ■:^3j?^> (is). 6,9-i^iUJlyA7^jt3:^^> (14) , Kt^'^Sj/n 
>r K^^ K-l-:7ai^;i/-l,3-t;?!j;i/7iy :^7i?^>> F7^?!J/^-r K^-f K-l-^^ 
;i/-l,3-s^':?!7;w«y ^zy'7^ijj\>( K^-T K-i,3-s;^'^5^;i/-i,3-^^^!7;i/ 

7,8-i^';5j>'l'>'^'i7>7=:j!j;i?^> (13) , 2,7-i;5tj;i/>'t'^ 

^> (13) , ';7>7^7!j>'N>f K^-f K-7,8-^'>l^;i/-7,8-2^';5j;i/A^7>7='7!j3}<^ 

K5^:^j/N-f K^-Y F-ii-^^>n/-2,7-i;5!7;i/A'i7>5=';57/}f^>, hU (n-::f 
^;i/) T>=E-'^'Al-:;57;i/7t7^^df I/- FU (n-^5^;i/) r>^ — ^Al-;?j 

h, hV (n-:/5^;i/) r — 't7Al-;!j;i/A F^;i7JJ?l^- F 
, F'J (n-:/^;i/) r>=E:^^7Ai-h y ^5^;i/i/U;i/-i-:*;i/A7=?5j3jf I/- F, 

;i/) T>^-'i^A6-?!7;bA7^5t7 3Ki/- h (14) , hu (n-y^;p) T>^— 
A6-:^j;i/7l7^?t7/Kl/- h (12), h'j (n-::f5^;i/) r A7-:??j;i/7li!7> 
(13)> hU (n-::f^;i/) T^^--? A7,8-i;?:;tj;i/Ai^>-T'5!j3}? 
V-h (12), hU (n-y^;i/) T>=E:^^7A2,9-$;?:i7;i'A':7>7=:*3Kl^- F 
(12), FU (n-y^;i/) T^^-^^A FT':jt7A>f F^-f F-8-^^;i/-7,9-$^' 
:?!j;vA'i7>-T'?tj/J?b- h, hV (n-:/5^;i/) T>^ — C^AC^^T^^tj/N-Y F^^ F 
-8-aif^;i/-7,9-i;^;bA':7>5':;!j7Ki/- h U (n-:/5^;i/) t>^— '^A'?^ 
'rijj\>( F^>f F-8->^^;i/-7,9-t^;ij;i/A'?>v=':^;Ki/- h, F U (n-^^;i/) 
T>^::i't?A'i7>7='^/\>r F^-f F-8-Ti; ;b-7,9-e;:^;i/A'i7 ^T^^fJ^iC 1^- F, 
hU (n-^5^;V) T>^ — ':7A'i7>^:*A>f F^>r F-9-F U^^;i/S:/U;i/-7, 8- 

h, hU (n-:/^;i/) r >^::i'5'A'^7>5=':^a^ F-^-f 

hU (n--^5^;i/) T>^-'t7Alf^ (y :^>'\>r F^>r F-1, 3- i/^!7;i/ Ay -^tK 
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u-h) :2Ajvhm^ (HI). hV (n->^^;i/) T^^-^'Ai^'::^ {^y^i^j\ 

>f K^-r K-7,8-S/'^;Wt'!7>7='7?JJKl/- h) ^^i^ (III). hD (n->^'5^;iv) 

T>^-'^Atf>5. ('i7>5^A/\-f K^-r K-7,8-i;:*r;i/y^'t7>-T';!j3Ki/- h) n 
A;i/h^i^ (III), hU (n->r5^;i/) rzy'^-^i^\^y^ ('i7>5=;^/N-r K^-f K 
-7,8-i;5t7;wt^;>5^^;J<i/- h) --/>!r;i/i?lfe (III), hU (n-:/^;i/) t> 

^n'^Atf>^ ('i7>7=;(jA>r K^-r F-7,8-e/';t7;vAi^>7=':^/Ki/- h) 

(III), hV (n-:/5^;i/) T^^-^'Alf:;?. ('^>7':*A-f F^-l' K-7,8-^^';«7 
;wi'?>5='^3Ki/- h) ^mm. (Ill), hU (n-:;^>;i/) T>^-'i7-M^>^ iJ 

WiM^ (III), 

hU (ji-'f^A^) T>^-'i?Atfx (/:^7^-r F^-f K-7,8->:;?^^;i/-7,8-s;?;i7 
;i/A'i7>5^;t7 3j<^- h) i^DAlEJS (III), (n-:/^;i/) TV^-'^Ai^x 
(hUT/D^rr^'^v'N-f K^>r F-7,8-i;:;t7;i/Ai:7>T';!j3KU- b) =r7l;i/h^ 
:^ (III), ChU r^^-'^A] ('i^^T^i^/N^r F^>f 

F-7-;!7;i//t':7>5='^3Kl/- h) ^^DA^f^ (III), tfx CMJ (n->r5^;i/) T 
>^-i>A] \£7. ('i/^T^^fjA^f F^>r F-7-:ij;uA^7>T':^3Kl/- F) 

(IV), ChU (n-:/^;^) y>^-i>A] if;?. (C7>-5^:*?yN-Y F^ 
>r F-7-;t7;i/A^7>5='?!j7Kl/- h) (III), if:;^ ChU (n-y5^;i/ 

) T>^-'i7A] ifx (i^7>f^*/N-Y F^^ F-7-:«j;i'A'^>5=:^j/Kl^- h) - 
^y>tr;i/^i& (IV) :&if®^M:i?j;i/3K^>r-:2r>®J&:feif*^PJf e>4x-& = 

[0 0 9 9] 

±S2©J:e>3& (B-3)-f:r>'>fb-r^>fe<b-^ifei», 1 S#3AT' * 7t li 2 «i^AJiM 
(C) ^iis^^a^ 

-a-i^T'&oT, !Kz=g7b^ 5 — 3 0 0 yti m, t b < 1 0 — 2 0 0 m<Dli5|^^^^ 

^m^h<. mi^miZltS i O2 , A 1 , Mg O, Z r O, T i Og , Bg 
O3 , CaO, ZnO, B a O, ThOg^if, t ^ ^r-^t/M-^-^, 

S i Og-Mg O, SiOg-AlgOg, S i Og-T i Og , S i Og-Vg 
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O5 , SiOg-CrgOg, S i Og-T i Og-Mg 0:&2f ^rM^-r-S^i:*'^-??^ 
[0 10 0] 

CO3 , Na2S04, Al2(S04)3, B a S , KNO3, Mg(N03)2 
, Al (N03)3. NagO. KgO. h i OiS^ifomm^. ^mM.. 5i®?i^, 
M-ffcifei^^Q- ^r-^^ b T v^ T =b ^ L -3 *^ ^ v^ e 

(c) nm^^mmt. mm^^xj^mmz^vt(Dj^mtm^^^f>^ 

. itm^mt>^5 0 — 1000 m^/g, ^f^L<l± 100 — 800 /g©|g 

Hicfey, $ffl?L^«:*b^o. 3 — 3. 0 cm^ /g(Z)^Hic^sz:i:*^M* bv>„ 
^fi^ictt, i^>ilicjc&t:T 8 0 — 1000 ^f*L<ttioo — 80 ox^-vrnm 

[0101] 

^5^;i/-i-^>^>^i:*©^mm^i!t*^2 — 1 4 © a ->rix:7>r b 

So 

[0 10 2] 

(1) (A) (B-i) mm^m^t^m. (b-2) :t*iT;i/^-'j'A:^:^i/>f{:-^ 
) mrmic (b) j ^:v^e)„ ) i:S:ttS(Z)M;^TM^ii{c?^in-rs^^ 
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o 

(2) (A) (B) t:'3^i^mm^-^rMm^m^i^izw^M'r^:^m. 

(3) (A) (B) ^j^^mm-^^fcmmm^. ^<kt>*^4> (b) 

(4) (A) ^mn^^mi^ (C) JCffi^LfcM^fi^^, feJ:tJf^^ (B) 

(5) (A) tm^ (B) i: (c) Kmnvt=.mm^m^miz 

(6) fi^i)- (A) tm,^ (B) i: (C) tCffi#bfeM^^i>> fe<k 
tf^^ (B) $:ftS®M^T'fi^llfc^:!jD-f -S^^o r^S-^^rJ)- (B) li, 1^ 
— =bM^ o T V \ T «fc „ 

(7) fife^e- (B) iiUn^^miii CO icS^b^M^^^. d3J:tJf^^ (A) 

(8) (B) (c) izm^vr=.mm^i^. (a) , is^xj^ 

(B) $:ftit®iRi?T'M^^{c^:&Di-s:&So (B) it. m- 

[0103] 

±m(Dun^^m<!i^ (c) tc^^ (A) (B) i)mw^tir:Lm^m 

HhX^i^mizit. :/ny\°>, ':f^>. ^y'$iy. ^^-y-^. 
^yt£if(D^\u^yjtm.ityi^m^r^it:inh(Dm^^^jiif^mvf^:Lt.i>'iX^. 

[0 10 4] 
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li> t. (A) ttJ®51^^MM^- (M) }l(D^J]yit 

C(B-l) /M] mnO. 01 — 5000. ^ftL<liO. 05 — 2000^1 

. (A) tp(DM^^mm^ (M) iKD^Jlit [(B-2) /M] ®^ 1 0 ~ 

5 0 0 0, L<tt2 0 — 2 0 0 0 i:;&S<l:e)5&4•eMV^P>tl<2>„ ^:$^(B-3) 
tt, ^:»-(B-3) i:, (A) cfi^^^^MM^ (M) il(D^}Vit C(B-3) /M 

) iiSi~io, ts-^v<iti^5 iitjt^^t>^Mr-m^^^n^o 

[0 10 5] 

-50 — 200 TC, ^ b< «o — 1 7 o"C(Z)^ffli?fe§„ fi-^ffi:^tt, m^n 

1 OMP ay-^:/'EE, ^ b< ttSJE— 5MP a i^&(D^^TX-$>V . 
[0 10 6] 

^ZLtltf^X^. ^®*tt;ri/:7^ > 1 k g&fey 0. 0 0 1 — 1 0 ONLg^*^ 
m^X:&So 

^nmiziB\>^X. m^^J^izm^-^n^yirlyy^zyiH^Xit. i^^ia[2 — 2 0 

©;ri^7>f>, mzmmm:2~i o<D a -^u-y^ yawls' t.h\i\ ^i^mizit. 

:L^uy. :/ntfi/>, i-:/5^>, i-^y^^y. 3-^5^;i/-i-:/-7^ 

^;i/-l-^:^-fe>, 4,4-i;;<^;i'-l-/\:^-fe>, AA-t^:^^)^-l-^y'ry. 4-x 
^;i/-l-^^-fe>, 3-:i:5^;i/-i-/\:^-fe>, l-:r^5^>, 1-K-T^ir>. 

[0 10 7] 
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[0 10 8] 

[0 10 9] 
[f8^®^§&M] 

[0 110] 

^S:J32^5:5gq9^C^V^T. M-^^c^M* (Tm) {i, ^M^Si^iM^ (DSC) 
lCj;oT. 2 4 0TC1: 1 0:$J-r^'K#l,^cM-^#^-9->:^;i/?:. 3 0 X: ^ T-i^iP bT 

[0 111] 

(Mw, Mn) li. GPC (>^;i/A-^a:>r i/a^^^nv h^7'^:7W - 
) tCj:UM^bfc„ 

T^;fj>nT^§Patt, M-^^^^n -T^^lj^T 1 5 OTC, 2 ^r^^S L^c^lC^M 
ii-^#:®ii#:^M'm (mmmm, 2,1-#A, 1.3-ffA) li^^C - NMRX^^C^? 
[0 112] 
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[0 113] 

[mmm i ] 

(1) 1 -tert-zf'^JV- 3 - u^y^ p3Ly 

(4 50ml, 0. 90mol, 2. 0 m o 1 / 1 lCffii7Ki^':i:-5^;i/n:-^ 
;i/ (3 5 0ml) ^mxt^mmz. ^?^TT'0'C$:^t>^>«)^ej 3 -^5^;i/i/^n 
^>^>^>(4 3. 7 0. 4 5 mmo 1 ) ©ffij7KS^'3l^;i/3i--5^;i/ ( 1 5 0 

ml) ^?gs:?iiTi/, ^^{c^MT'i 5^r^jt#bfco Ki^mmzm^tT y=^~ 

^M. iao. Og, 1. 50mol) ©tK (3 5 0ml) *?^TT' 0 

$:^t)3&j&^^Mr bfco ZKD^MJCtK (2 5 0 0ml) SriJD;^^^ 

m^^mi^xTi^x^m^vr^. z<Dmmmiz. xK?^TT'0'c5:^t>^36^e> i o%ig 
^7K^?£ (82ml) ^iM^t^^. '^uxemmmwhtc.o z:(D^mm<Dmmm 

i^^mt=.. :i<omi^^^&m^ (4 5-4 7x:/i OmmHg) t--53i:icj:y 

14. 6 g(D^^^!i®?K<*c$:^7to ^=^ffi$:aTtCa^-r. 
[0114] 

^H-NMR (2 7 0MHz> C D C 1 gtfi, TMSS^) 66. 31 + 6. 1 
3 + 5. 9 4 + 5. 8 7 ( s + s + t + d , 2 H) , 3. 04 + 2. 9 5 (s + 
s, 2H) , 2. 17 + 2. 09 (s + s, 3 H) , 1. 27 ( d , 9 H) 

(2) 3-tert-:/^;i/-l,6,6-h y :?l5^;i/37;V/^> 

^^#H^TT' 1 -tert-:/5^;u- 3 n^>i? (13. 0 

g, 9 5. 6mmo 1) ODffiiTK^ ^ -;b (13 0ml) mmz. ^^^T'eO'C 
^^%fj:f3^^m.yi^r± hy (55. 2g, 950. 4mmol) $:?gTL/, MiZ 
ifUVPy (6 8. 0 g, 9 5 6. Immol) $:?gTbfc^, mUXA BmW. 
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nht^. ^}tm^t^:!^^J\y:r.~^)V (4 0 0ml) T'#5^^> tK (4 0 0ml) 

^m^tco mmm^^mi^. o. sncdi^^tk^^s d 5 omi x4) , (2 

0 omi X 3) ^fn:ti^7K (i 5 Omi) x-^^Lf^^. Myi<^^m'^ ^' ^ 2^ 

Mffi^^ (7 0 - 8 O-C/O. 1 mmHg) f SZl^lC^ U 1 O. 5g©^^^(D 
[0 115] 

^H-NMR (2 7 0MHz. CDClgPfi, TMS^Ifl) 6 6. 2 3 (s. 1 
H) , 6. 05 (d, 1 H) , 2. 23 (s, 3 H) , 2. 17 (d, 6 H) , 
1. 1 7 (s, 9 H) 

( 3 ) 2-(3-tert- zf^Jl^-b-^ "f- JVi/^ U^y^ - ;i/)-2-^;i/:r U—^VzfU 

yjV:tUy (10. 1 g, 6 0. 8mmo 1) ®THF (300ml) 
, ^?^T'en-^^;^U^'^7A®^^•t^>^?K (4 Om 1, 6 1. 6mmol) 

m^nm^il^L^ 3 -tert-y^;U-l,6,6-h U ;>i5^;i/:7;i/'<> ( 1 1 . 7g, 
6 6. 5mmo 1) ©THF (300ml) ^?£$:^^#H^T-eMT t feo m 

^x 1 4mmmwvr^mcm^tir:in^mm^7i^'i^h. tk (2oomi) ^m:^ 
;to i^'x^;b:c-7=-;i/Tttm, ^mi^rz-mm^^^m-^ ^^ty^yj^x^Mht^^ 

[0 116] 

^H-NMR (2 7 0MHz, C D C 1 gCfJ, TUSM^) 6 7. 7 0 (d, 4 
H) , 7. 3 4 -7. 2 6 (m, 6 H) , 7. 18-7.11 (m, 6 H) , 6 
. 17 (s, IH), 6. 01 (s, IH), 4. 42 (s, IH), 4. 27 
(s, 1 H) , 3. 01 (s, 2H) , 2. 87 (s, 2 H) , 2. 17 (s, 
3 H) . 1. 99 (s, 3 H) , 2. 10 (s, 9 H) , 1. 99 (s, 9 H) 
, 1. 1 0 (s, 6H) , 1. 0 7 (s, 6H) 
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(4) (3 -tert-^>;i/- 5 D^^^ 

^?$-TT'2- (3 -tert-:/^;i/- 5 -2- 
:7;i/>r b — ;i/:/n A> (l. 14g. 3. 3mmol) <Di/:Ji^JVni-^JV (2 
5ml) ^?£lCn-:/5^;i/y5=-'i7A©^^-!^>^?|^ (5. 0ml, 7. 7mmo 

T^c :i<z)x^ y -tc- 7 8'C"e$;?;i/3ne7A7=- h^^p^-r K (0. 77g, 3 

. smmol) ^m^. -7 8x:xwcmmmwi.. ^ux6 ^mmmwLf^o m 

[0 117] 

^H-NMR (270MHz, CDC 1 gCf^. TMSX^) 8 8. 11-8. 0 
2 (m, 3H), 7. 82 (d, IH), 7. 56-7. 45 (m, 2 H) , 7 
. 2 3-7. 17 (m, 2H), 6. 08 (d, IH), 5. 72 (d, IH) 
, 2. 59 (s, 3 H) , 2. 41 (s, 3 H) , 2. 30 (s, 3 H) , 1. 
0 8 (s, 9 H) 

[0 118] 

[S/^r n^^ri/ U 5^:^(3- tert-:/5^;b-5- pi n^>^ ^'x-;i/) 

(1)3 -tert- >^^;i/-5-^^;i/-6,6-'>^>i?^^l/>:7;i//^> 
AJ^tK:* >^ (5 0ml) ICI -tert-y^;i/- 3 n^>^5f 
ni> (0. 5 g, 3. 6 8mmo 1 ) tiy^U^^-^J >(3. 81ml, 36 
. 8mmol) $:^ID;t, tl'D U (3. 0 7 ml, 3 6. Smmol) SrOr; 
•t?MTL/, ^MT' 7 H^^fSS-iijto OiC-eTK (2 0ml) S:iJD^> ai-5^;i/T' 

[0 119] 
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^H-NMR (2 7 0MHz, C D C 1 gtf^, TMS^^) 6 6. 2 6 (s, 1 
H) > 6. 10 (s, 1 H) , 2. 71 (dd. 2 H) , 2. 61 (dd, 2H 
), 2. 27 (d, 3H), 1. 80-1. 61 (m, 6 H) , 1. 17 (s, 
9 H) 

( 2 ) l-(3-tert-:/^;b-5-^ ^JVi/^U ^y'$tp:^—JV)-l-y)\y:^h'~;]/i/^ 

y;Vyt\y> (O. 8 g, 4. 5mmo 1) ®THF (40ml) mW-lZ^ 
T'en- >^5^;i/U^'^7i:,(Z)/\^-lJ->^?g (2. 9iiil, 4. 6mmol) 1:^^ 

?K{C3-tert-:/^;i/-5-^^;i/-6,6-/^>^^5^l/>>';i/^> ( 1 . Og, 4. 8 
minol)®THF ( 1 5 m 1 ) ^?g$:^^#ffl^TT'?iT ^Mt? 1 6 

(3 0 ml) ^Mi:^r=.o S?:i:^;i/X-5^;i/T^Am, do-lUb^t^tli 

LTl. 3 g(0^M^6i@^!|£$:#:fec i»-«f1it5:Je^TJC^-r= 
[0 12 0] 

^H-NMR (2 7 0MHz, C D C 1 gtfi, TMSS^) 6 7. 6 4 (d, 2 
H), 7. 34-7. 24 (m. 4H), 7. 16-7. 10 (m. 2 H) , 5 
. 79 (s, 1 H) , 4. 02 (s. 1 H) , 2. 8 7 - 2. 7 7 (s + s, 3 
H) , 2. 2 6-2. 0 0 (m, 2 H) , 1. 7 5- 1. 6 0 (s + s, 3 H) 
, 1. 5 5- 1. 2 3 (m, 8H) , 1. 12 (d, 9 H) 
(3) i/i^n^^Z/Vry (S-tert-zf'^Jl/- 5-:^^Ayty'^U^y^i^:r.- 
^?$-T"ei- (3 -tert-y^;i/- 5 n^>^ i?n:-;i/) -1- 
y )\/it\^—)\/^^U-r\^-^y (1. 3 g, 3. 3mmol) CDTHF (4 0ml 
) ^mZn-y^^)\^')^^h.(D^^'^y^m {4:. 8ml, 6. 8mmol) S: 

m.^rxm^\^x^m.^<Dmw^nr=.. z.(Dmmz.-i sx:>xv^uui^iiy ( 



2000-3092549 



1 1—288840 



15 0ml) ^iaXXmnmmi.. r^V>-e:i©^?^$:-7 8'C{C?^£PLfei;^Vl/=i 
— ^J^^h'^i7U'y^ F (THF) 2^#: (1. 1 g. 2. 9mmo 1) (Di?^ 

uu^^iy ii 0ml) mmmizM^. -i sx^x-emmmwi^. ^ux-m^ 

[0121] 

^H-NMR (270MH2, CDC 1 gtfi. TMSftSp) 6 8. 10 (m, 2 

H) , 7. 90 (d, IH), 7. 76 (d. 1 H) . 7. 5 6- 7. 4 6 (m 
. 2H), 7. 28-7. 18 (m, 2H). 6. 07 (d, IH), 5. 72 

(d, 1 H) , 3. 73 (br, IH). 3. 34 (br, 1 H) , 2. 55- 
2. 33 (m, 2H) , 2. 27 (s, 3 H) , 2. 0 5-1. 64 (m, 6H 
) , 1. 0 8 (s, 9 H) 
[0 12 2] 
[##M] 

C3 , 6-P-teTt-:f^;v7)\/yi'Vy<D^m} 

( 1 ) 4 . 4' -D i - t-bu ty 1 d i pheny 1 methaneO 

3 0 Omlz:p:7^X3$:-h:9-lC^^S^L/, AICI33 8. 4g (2 8 9mmo 

I) ^Xti. CH3NO28 0 m 1 S:iD;^r^fi?LZltl$: 1 . (DmWLUl^r^o ^~fU- 
h t:m%mW^ii^:^tc 5 0 OmlHP:7^;^nS:+:$Mc^^eSlb, 3tiJCdi 
phenyl methane 2 5. 6g (15 2mmo 1) i:2,6-di-t-butyl-4-iDethyIphenol 

4 3. 8 g (19 9mmo 1) $:A4l, CH3NO28 0ml ^MK-Xmrnhf^. W^W 

X IhmnhtcL^ ^f^WL^^Ti^^ 0 Oral tplZ^€. 8 0 O m 1 -e^Am 

L/^o 5%aqNaOH6 0 0 m 1 -e?^?^, m^'^XUgSO^X^mi^t:^, MgSO^S: 

asm, ^^S:x/t/Ki/- h \^xmhnr^yt4 }v^-7 8r:iz;f^mi^xmi^^^ 

m$i±> "tti^^i^XmSSSLV. EIOHS O Oml -r-ift^^Ufe. ^BbT^^LT4,4' 
-Di-t-butyl dipheny 1 methane 5: IRM 1 8. 9 g 
(2) 2 . 2' -D i i odo-4 , 4' -D i - t-bu ty 1 d i pheny 1 methaneg) 



ailiE# 2000-3092549 



11—288840 



M^MW^^^^tz. 2 0 0ml 13 {C4,4'-Di-t-butyldipheny I methane 

1.95g (6. 96mmol) iiHIO^O. 7 8 g (3. 4 Smmo 1) , Ig 1 . 
5 5g (6. 1 2 mmo 1) . concHgSO^O. 4 8ml^Xtlt^o ZLtlfC^^l 

fc. B.^Wi^y^ii^5 0ml mz.^^. Et^Qlzm^X^r^o ^tUMSr^fnaqNaHSO^l 
OOmlT'^^t. ^V^TNa2C03^^*DL. m^^NagCOg^: •^^\z:UmM^ 
tK 8 0 0 m 1 T'^?^^, MggSO^^iD^T^^iLy^c MggSO^^M^, 
Xn^ilr^ )\/^nfco ?t7^i^^nvh^*^7>f ICcfeUffligb, 2,2'-Diiodo-4,4' 
-D i -t-buty 1 d ipheny 1 methane ^ „ iRM3 . 21g 
(3) 3.6-di-t-Butylf luoreneQ-^j^ 

5 0 m lZlP379XnlC2,2'-Diiodo-4,4*-Di-t-butyldiphenylmethane3. 2 
Ig (6. OSmmol), ^|&2. 8 9 g (4 7. Ommo 1) ^Atl, 2 3 

^ J -)\^xn^^i^x^^m^^nt^. JtK»i. osg 

[0 12 3] 

( 3 -tert-3^^;i/- 5 n^>^ S^ai— ( 
3 , 6 ->:^'-tert- >^^;i/:7;i/:ri^— V)\/U — ^2^V^U'7^ 
(1) 2- (3 -tert-:/5^;i/- 5 ->if^;i/->^o^>i5?i;>'n:-;i/) -2 - (3 
,Q-V-terX--f^)\/y )\yyir\y~)\^) zfUAy 

3 rQ-V-teTX--^^n/'7 (0. 9 g. 3. 4mmol) ©THF 
(3 0ml) mmz. :^?^TT'n-y5^;i/U^'i7A®/\=¥i?->^?£ (2. 1ml 
, 3. 4mmol) $:M^#H^TT'?gT L, ^ ^IC^MT 6 ^^Jt^ L:fe= ^ 

e>c, *?^TT'z:c03?5-fe^Mic 3 -tert-:/^;i/- 5 , 6 , 6 - h y y ^;i/:7;i//< 

> (0. 6g. 3. 5mmol) ®THF ( 1 5 m 1 ) ?§?gt S:^^#H^TT*?^ 
Tb, ^^ST' 1 2Npr^ii^L;t^{c:!K (3 0ml) ■ki\iXt^. 
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[0 12 4] 

^H-NMR (2 7 0MH2, CDClgCfJ, TMSS^) 6 7. 7 2 ( d , 2 

H) , 7. 18-7. 05 (m, 4H), 6. 18-5. 99 (s + s, IH) 
, 4. 32-4. 18 (s + s. 1 H) , 3. 0 0-2. 9 0 (s + s, 2 H) 

. 2. 13-1. 98 (t + s, 3 H) , 1. 38 (s. 1 8 H) , 1. 19 ( 
s , 9 H) , 1 . 10 (d, 6 H) 

(2) i^:^'^JV:f^^l/y is -tert-zf^JV- ^- U^y ^P:r.~ji 

) (3 , 6 -S^'-tert-:/^;i/:7;i/:ri^— t^jun — ^AP^u^^Y^ 
^?^T"t?2- (S -teTt-^^)V- 5 -:^^JVt/^U^y^ P:r.—j]/) -2- 
(3,6-i^'-tert-zf^JVyj\^:tU~JV)':fUJ'iy(l. 3 g, 2. 8mmo 

I) a)i/:ii^/iji-^;v (40ml) mmzn--:f'f-;vv^^J^(D^^'t)'y^m 

(3. 6ml, 5. 8mmol) $:^^#H^Tl??gT Se^fC^MTie^ 

nmz-i %x,xv^uu%^y (15 0ml) ^nxxw^^mx^. xk^^xz. 

<O^^Wl^-1 d>X.\V^n\^tz.VJV=L-^hs'rV'yifn=y>{Y (THF) 2 ( 
1. 0 g, 2. 7mmo 1) (TiV 'i; UU ^y (10ml) mMWiXZM^. - 7 

. \%z<Diir\yyV^(r>n^^%f^.^^^^\>xr\z^^. 

[0 12 5] 

^H-NMR (2 7 0MHz, C D C 1 3^', TMS^^P) 6 7. 9 8 (dd, 
2H) , 7. 90 (d, 1 H) , 7. 69 (d, 1 H) , 7. 3 2-7. 2 5 ( 
m, 2H) , 6. 01 (d, 1 H) , 5. 66 (d, 1 H) , 2. 54 (s, 3 
H) , 2, 36 (s, 3H), 2. 28 (s, 1 H) , 1. 43 (d, 1 8 H) 
, 1. 0 8 (s, 9 H) 
[0 12 6] 
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(1) 1- (3 -tert-:/^;i/- 5-;»i5^;i/i/^D^>t$f ^X^;i/) -1- (3 
, 6 -s;-tert-:/5^;i/7;i/:t U— iy^u^^^y 

^^#H^T, 3 , 6 -i/-tert- >r5=-;i/:7;i/;*-l/> (0. 8 1 g, 2. 9 1 
mmo 1) ©THF (40inl) mmiZ. n --f^ ;VV 2^<D^^i)-ym^ ( 
1. 91ml, 3. 06mmol) SrOiCeMT^, ^MT' 1 6 ^^Ji^ b feo 

^ :^^U>-7J]/^y (0. 6 9 g, 3. 2 0 mmo 1) (DTHF (30ml) ^ 
?gt$:OiCT'MTb. ^UX^ 1 e^mmWV. Km^-^tco SJS^, * (3 0ml 

[0 12 7] 

^H-NMR (2 7 0MHz, CDClgtfi, TMS^^i) 6 7. 6 4 (d, 2 
H) , 7. 22 (d, 2H) , 7. 15 (d, d, 2 H) , 6. 10, 5. 76 
(IH), 3. 89 (s, 1 H) , 2. 8 2-2. 5 8 (2H), 1. 70 (s 
, 3 H) , 1. 38 (s, 18H), 1. 09 (s, 9 H) , 2. 26-1. 2 
5 ( 1 0 H) 

(2) i/^U^^i/Vy^y (3 -tert-zf^JV- b - jf^^JVi/if U^yit iyji— 
(3 ,6-i^-tert-':f^;vyj]y>i-ly-jv) i?jiyzi=.^J^iP^u^^\^ 

^?^Tt?i- (3-tert-:/^;v-5-^^;i/i/^}7n^>^S^^x-;i/) -i- 
(3 ,6-P-teTt--:f^jvz7j\yytly—;v) i/^u^^^y (l. 2 2 g, 2. 
4 7 mmo 1) ®THF (50ml) ^mi^n - JVV ^ ^ J^CD^^-^y^t^ 
(3. 3 9ml, 5. 4 3mmol) $:^^#H^TT'?gT L, ^^jfC^MTl 

^(Drnmz. -7 8"cic?^jpL/fei>vi/nxi:7A7^h^i7n9>f K (THF) zm 

^(0. 93g, 2. 47mmol)(Z)e^'^nD;>l^J?> (100ml) mWL^M 
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-fe^-f h -e^iibU 5^-^7^157 D^^f KS:l^5SL:fe^, :t l/> S/'^^cD 

> (lOml) $:iD;l, S^zf^jb^^ffm-r-S^T'ti^D^o -^(Z) t * - 2 0 *C IC?^*P 

[0 12 8] 

%-NMR (2 7 0MHz, C D C 1 gCfi, TMS^^P) 6 8. 0 2 ( d , 1 
H) , 7. 97 (d, 1 H) , 7. 76 (d, 1 H) , 7. 62 (d, 1 H) , 
7. 3 3 -7. 2 9 (d, d, 2 H) , 6. 01 (d, 1 H) , 5. 66 (d, 
IH), 3. 69 (br, d, IH), 3. 29 (br, d, IH), 2. 25 
(s, 3H), 2. 54~1. 53 (m, 8 H) , 1. 44 (s, 9 H) , 1. 
43 (s, 9H), 1. 07 (s, 9H) 
[0 12 9] 
[^i6M5] 

iiy:^^JV:^^Uy (3 -tert-^5^;i/- 5 0^>^ ( 
2 ,7 - P-tert-zT^JVyjVTi-U—J]/) JlU — ^ J^i/ ^ U ^ ^ K®-^^] 

(1) 2- (3 -tert-zf'^^JV- 5-:^^}\/t/^ U^y'Sii/:sL-j\/) - 2- (2 
, 7 -i/-tert-:f^;i/:7;i/pri/n;i/) zfuAy 

2 ,7 -t^-tert--z^^;\/-7JV>tl/y iO. 9g, 3. 4mmol)®THF 
(3 0 ml) mmz. *?^TT'n- >^5^;i/U^^/A©>\=^-9->^?S (2. 1 m 1 
, 3. 4mniol) =l:^m#H^T-e?iT L, ^ ^izmUX' emmmWl^tco $ 
e>jc, 7K?^TT'z:®5S'fe^?ittc3 -tert->r^;p- 5 , 6 , 6 - h u jji 5^;i/:7;v^ 

y iO. 6g, 3. 5mmol)®THF(15ml) $:^^#H^TT'?g 
TL, ^MT' 1 2^^it^L^^lC;!K (3 0ml) $:ia;tfeo 

© ^ * © s j^; fl§ V % „ 

(2) i^:^^)iy:^^uy (3 -tert-:/5^;i/- 5 n^>^ 

) (2 , 7 -s;-tert-r^^;i/:7;i/:t i^:^;!/) - 'i7i:»s;^ n ^-f K 
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(3 -tert-:^^^;i/- 5 D^>^ - 2- 

iZ,7-i:^-teTt--f^JVyj\/ytU—)V)-:fUJ^y(0. 8 7 l. 9 2m 
mol) ©THF (50ml) ^?g{C n - ^5^;!/ U ^ A® ^s^^i^ (2. 

8 8ml, 4. eommol) ^^mwmM.rvmyb. •^^izmu'viemm 

mz.. -7 8XZiZ^mi^t=.i^'JVZl-yyM.v^h^^U^^ (THF) 2^<*t (0 
. 72g, 1. Q Zmmo 1) (DP^ UU:^ il 0 0 ml) mWL%:M^. S 

0ml) ^m^. H^^^^ffi-r-S^T-a^Ubfco ^(Dt 2 O-CIC^^SPL, ^ 

[0 13 0] 

%-NMR (2 7 0MHz, C D C 1 g^*, TMS*^) 6 7. 9 6 ( d , 1 
H) , 6 7. 9 4 (s, 1 H) , 6 7. 9 3 (d, 1 H) , 7. 69 (s, IH 
), 7. 59 (d, IH), 7. 53 (d, 1 H) , 6. 03 (d, 1 H) , 5 
. 68 (d, IH), 2. 60 (s, 1 H) , 2. 41 (s, 1 H) , 2. 31 
(s, 1 H) , 1. 3 2 (s, 18H), 1. 08 (s, 9 H) 
[0 13 1] 

lP:^'f-;V:^^Vy (3 -tert-zf^JV- b - UKy ^ t;:iL~jV) ( 

\^uy(D'mmm^'} 

^^lC^^g^Lfc5 0 OmKDiS^^mM^mmz. 2 5 Oml(D^mhJ]y 
©®#:3. Img (5>ttmol) (D h JV::nymWHZr JV ^ A^M-X 5 mm o 

#T, 'fui^iyy^m^v^-fy'^^z 5x:x3 o^m^htcLo M-^^:* ^ / 
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= 15 5r;t?^ofcc 

[0 13 2] 

immm 7 ] 

(3 -tert-:f^jv- b - U^y ^ ( 

2 , 7 -i;-tert-:/^;i/7;^;ri/— tyjvn — ^i^iy^w^^f F^c<};S:;'■^ 

3fei)-tc^mM^bfc 5 0 0ml (Diis^:;^mm^mmz.. 2 5 o m i <Dmmh)v 

^J>CV^T'^^t^ l/>S:7l>^U >^L^^D^-fr7^#lC, |^J6M 5 T# 
e>ti:t:^l/>i^"fe®®{*2. 35mg (3. 8 /t m o 1 ) © h ;i/X>^Mtcr ;b 

5r.'^Ag|#-e5mmo i®^^;i/t;i/^ (T;i/^v-;i/^ig) ^inx. 

^^7-;i/T'gfe?^Lfc^, X^Tsor, 6^^^!^L}to #e>ti:t;Ky v'-tt 

0. 50g7?feofc= Tm= 1 4 01CT'feo:t„ 
[0133] 
[^JgM8] 

(3 -tert->^5^;i/- 5 -^5^;i/i/^;7nA:>^i;n:-;i/) y 
^:$Mc^^B^bfe5 omi©z:op:7^;^.3tfj{c, e/U ^S^^>t^;i/T;v^ 

-&:t„ "tcDmmwLK. mMmixmht\f:Lytvyv^<Dm^i. omg (2/ttm 

ol) i:V)\y:r.ymmiL\^XmXt:i^. ^k^^X V VzT^ )Vr )\^^ -"O (1 

mmol) $:jnx, 3 0 ^mwx^xmMmmwLiix^f:^. ^^K^mn^\^t^2o 

0 0ml <3D;t- U->^lC5 0 0 g ® :/n If 1/ > ±f3<^)M^i^^?£ 
$:^inL. 3. 0 — 3. 5MPa®ffi:^JT, 7 OrT'4 O^^M-a-bfco M-^^^ 

T8 0*CT'6^ra^5^L:to li^tlfejKU 1 0 2 gT'feofco 3 V 

— l±Tm=139X:, Mw=4 0 6 0 0 0, Mn= 1 9 7 0 0 0, -r^;;?? ^oT^as 
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»=0. lwt%Tfeofeo 
[0 13 4] 

yi(.m^ 1 N Lin^tca^it. mi^ms t.mmzvxzfuifiyycDm'k^n'or:! 

o #e)tl^3Ky7-tt6 9 gT*>o;to x'-liTm= 1 4 2*C, Mw = 

18500 0, Mn =6300 0, 7=^:^ >nr^SPi= 0 . 4wt%T'feofco ^ 
fejKU V-OiJ#:^irJtttt, mmmm=8 6. 9%. 2,l-^fA=0. 0 2%, 1, 

3-|fA=0. osyo-^^ofco 

[0 13 5] 

immmi o] 

Mmm2vm^nr:L:tuyt^^<Dmi^i, img (2/tmoi) $:Mv^fcJei^^ 

lillJSM8 i:|si^lcbT:^n tru>(DM-^$:fTo}t„ #e>tifc^U i o 3 

gtffeofc. Zl(D/}<y V-liTm= 1 3 9r;, Mw=3 4 8 0 0 0, Mn=18 
4 0 0 0, ■5^;!7>nr^M= 0. 8wt%T'^o7tc 
[0 13 6] 

immm 1 1 ] 

fee #e>ti^3Ky v-«5 5 g-e^ofeo z:®/Ku v-iiTm= 1 4 nc, mw 

= 6 9 0 0 0, Mn = 2 7 0 0 OT'feofeo * T^^KU V-(Z)5i#:^Mttli, mm 
mm=8 5. 8%, 2,l-^fA=0. 0 8%, 1,3-#A=0. 0 2%l?feofeo 
[0 13 7] 

mmm i 2 ] 
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MMMS'V^^hnt^ytuyp^ffymi^i. img (i. Sfimoi) $:fflv^:t 

9 0 g'V:^-or:io 3®/Ky V-liTm= 154"C, Mw=321000, Mn = 
[0 13 8] 

immm i s ] 

(3 -tert- >r5^;i/- 5 -^^;i/i/^o^>iJ?i/:i:-;i/) ( 
tKI^S: 1 NLiiiix.}tJ&^^}i. 2 tmmizLX-:fah:uy(Dm^^n^ 

:to #^ti:/^3i<U 1 3 5 gT'feofco ZKD/KU V-ttTm= 1 5 er, M 

w=8 2 0 0 0, Mn = 3 7 0 0 O"e^o;/c= ^ fcjKU V-CDSi^^cMI'Mtt. m 
mmin=9 4. 8%, 2,l-#Ai:l,3-Jf Ald:^{C^m$tl^*^ofc„ 
[0 13 9] 
[^SSM 1 4 ] 

ii/i; u^^i/V^y (3 -tert-y^;i/- 5 D^>i5? 
mmm4.xm^tir:L:tlyyi/^<Dmi^l . Smg (2^00 D $:fflV^;tJ[^^ 

it. mmms tmmizvx-:fu\^uy(Dm^^n^r=.o »e>ti:tJKu-^-«4 9 

gT'feo:/co 3(3D7K yv-liTm= 1 5 51C, Mw= 357000, Mn=19 
3 0 0 0, T'i^y^^^A^ 0, 3wt%l?feo;to 
[0 14 0] 
[IlifeMl 5] 

ii/'!7U^^i/V'ry (3 -tert-:/5^;i/- 5 - ^ n '^V^Jf i;^'^:- 
(3 ,6 -e;-tert-:f^;i/:7;i/:rb— i^;vzi-^M>i/^ u^^ \^iz^^zf 
u}^iyy<DA;\/^m'^} 
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fee #e>tifejKU v-ii3 2 8 gT'feo^c v-iiTm= 1 5 er;, M 

w=117000, Mn=52000, -r >pJ^g|S*= 0 . lwt%-lr&o:^ 
o *fejJ<U mmmm=95. 6%, 2,l-lf Ai:l,3-tf Ati 

[0141] 

tt/^U^^i/Vv^y (3 -tert-^^;i/- 5 - D ^> ^ - 

TKm^iNLin;^, M-^M^$: 6 OTClcb:tJgil^li. IlifeM i 4 i: l^illc LT 

-ttTin= 1 5 Sr;, Mw=9 7 0 0 0, Mn = 4 5 0 0 0, > nr^§Pa = 

0. lwt%T'^ofec ^fciKU V-<Z)i2fzi£^I(Jf£li. inmmm=97. 0%, 
2 , 1-^f A 1 , 3-M A li^ =^ ffi $ 4x ^ jb^ o it o 
[0 14 2] 
[^JgMl7] 

[i/^^ n/v^s^i/UT^^ (3 -tert-:/^;i/- 5 n^>^ 
(3 , 6 -$;-tert-:/^;i/:7;i/;ri^— ;p) ^Vi/n:^'^? Ai/^J^ n ^>r FC^fc-S:/ 
□ tr 1/ M-^] 

tK^StO. 5NLirtI;t, h U V:/5^;i/T;i/^ — A (Immol) iCf^tsoT 

h y xf^;i/T;i/5-^A (immoi) ^mmLr:izii&.^itmmmi 4: tmm 

icLT:;^n tri/XDM-a-Sr^f o/t„ #e>ti3t>j<yv-t*2 9 5 gr-^ofeo 

;KUV-liTni= 1 5 7'C. Mw= 1 4 7 0 0 0, M n = 7 1 0 0 O, ^:fyy^S 
^^*=0. lwt%Tr^o7tc 
[0 14 3] 
[HiSMl 8] 

C5:>">^5^;i/^^ (3 -tert-:/^;i/- 5 n^>^?S^'ai-;i/) ( 
2 , 7 -S:;-tert-y^;i/7;i/;rixn;i/) :^jvzi=.^2^iy^ U^>( F{Ci:§:/D 
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mMm5vm^nt^:t\yyi^'&<Dmii\^i. 2mg (2ytimoi) ^m^^r=.&.^ 

•efeofco CICDTjf U V-l±Tm= 1 4 1 1:, Mw = 524000, Mn = 274 

0 0 0, 'Tit3y-5smUM=o, iwt%-e^o:t„ ^t^jKU v-©3i#Miyffil± 

, mmmm=8 8. 4%, 2,1-#A=0. 0 4%, l,3-ffA=0. 0 7%Tfeo 

fee 

[0144] 

immm 19] 

y ^-!f>$:r;i/^— •i'A^WeO. 7 2 mmo 1 Atl, > 2 0 m 1 ICM^ 

s-&:t„ ^(Dmmwi\z.^ ^mmi'^n^tiftL^m.^oymwo. esmg (i. 3 

h U-f yy^;i/T;b^— (0. 3 3mmol) i: h U :ii^;L/r;i/$ — A ( 
1. Ommol) $:iDX., 3 0 LTM^^^?K^ b 5fe:$^lC^^gmb 
it2 0 0 Oml(Z)>f- U'->^{C4 0 0 g n tf ^> t 2 N L 
y^^^jh^. ±M<DmMUmW.^^M\^. 3. 0 — 3. 5MP acojE:t;T. 6 0 
x:'eQ O'^m^i^ft^o *^^^^y-;i/?:inix.TM-^$:^?iLb, tfl/>$!7^• 
12 7g-r'^o:feo ZICD/KU V-iiTm= 1 2 8 t:, M F R = 5 . 5g/10^, 
5^:5f7>"5r^^a=0. 2wt%-efeo;to 
[0 14 5] 
[^«6M2 0] 

Ci/;A^;i/;<5^ (3-tert-:/5^;i/-5-^^;i/i/^ n/^>^ i^':r-;i/) :7;i/;riy 

n^H' Ffci: S:;/'n if l/> ^a:^ l/>c?)A;i/^^^M'^] 
ai5^ix>(Z)ttii»*$:3NL{cft;^:ta^tt, 1 9 im^ic LT :;^n tf 
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1 1 — 288840 



tKU V-{iTm= 1 2 4-^ MFR= 5. 5 g /1053\ > Br^g|Sft= 0 . 3 
w t %t?feofc, 

[0 14 6] 

tyVilUW:^^J\^rJV^ 7 =?r-l?-> S:T;b$ AglST' 0 . 5 2 mmo l^m 
b, T;1/^;L'T;1/^— 't^AilLT hUx5^;i/T;i/^— 'i^A (l. Smmol) (D 

-liv 9 g-efeo:to :iOD/J<U V-liTm= 1 2 4'C, MFR= 7. Sg/lOr^- 
, T'feo:t„ 7^:itj>«r^^»= 0. 2wt%T'^ofc„ 
[0 14 7] 
[IIJ6M2 2] 

ii?:^^JV:^'f-uy ( 3 -tert-:/^;i/- 5 -jsi ^ ( 
tr 1/ > 1/ > © ^ ^IM-^] 

g'e^o;to r(Z))KUv-ttTm= 1 2 6x:, mfr=2. og/iO:^'. -7^:«7> 

»r^^*=o. 2wt%-efeofc6 

[0 14 8] 
[|gigM2 3] 

Ci^':i^;i/;>15^1^> (3 -tert-:/^;i/- 5 D^^^ ( 
2 , 7 -e/-tert--:^^;i/7;b:^ I/— i/;i/=i:^'^Ai/^n^-^ FC<J:-5::/'n 
bf 1/ > > ® ^ ^M-^] 

x^l/>(Z)ff:ii*i*$:4NLlC>f^^fcJgA^li. IIJ6M2 2 ^ l^^tc LT tf 
lx>i:x5^^>®^M-^$:^f ofco #e)ti7t:^fU V-l± 1 4 2 g-e^o^c Zl© 
jKU V-liTm= 1 1 er, MFR = 4. 1 g/10:$>, ^;t7 >'5r^gP*= 0 . 3 
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[0149] 

immm 2 4 ] 

^igM2T#e>tifc5ri/>y-fe©©^o. 7mg$:Mv^;tJe^^^i, n^^Mis 

g-efeofco 3®/Ky x'-lj;Tm= 1 2 eiC, MFR=13. 0 t^':?!? 
>'5r^a5»=0. 2wt%T'feo:t„ 
[0 15 0] 
[HJgM 2 5] 

iV^U^^V^y^y (3-tert-^5^;P-5-;i^;i/i/^D/0^i/'ai-;i/) 

l/XD^M-^Sr^fofco ^^jtl^JKU V-tt 1 0 7 g-T^ofco Z.<J> 
5j<U V-liTni= 1 2 21C, MFR=18. 0 g/lO^, ^^fj >"Eir^SP4= 0 . 

5wt%-e^o:to 

[0151] 
[HiSM 2 6 ] 

iy^Xl^^y^)^y (3 -tert-:;^^;!/- 5-;>^5^;i/$/^D^>^5f$;>ai-;i/) 
(3 ,6 -t/'-tert->r^;i/>';P;*-l/-;i/) e;;i/zin^7 As;?^^ n FlCJ;-g>>^ 

n tr 1/ > o:^ 1/ > ® ^7 ^m-^] 
^J6M4Tr#e,ti^;rU'>i;>'fe®®#:l. 3mgS:fflV\ oc^ l/>(Z)tfc3i3^4 

5:4 N Lfcf^x.:tJe^^l*. HifeMi 9 i:i^^icLT:;^ntf ^>i:x^i/><DJ^M 

^^n^ni. #e)tl7t3i<y7-li2 9 7 gTfeo^o V-liTm= l 4 

ir, MFR= 5 8 g/10:$>, ^i^y^m^A^O. 3wt%-e&ofco 
[0 15 2] 
[IIMM2 7] 

[y^u^^yVv^y (3 -tert-:/^;i/- 5 D^>3f 

(3 , 6 -^:>'-tert-:/5^;p:7;i/:t l/ri;!/) yjvzi-^J>,y^u^>( Ffcj;-g>^ 
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JtfU-^-liTm^ 1 3 7X:, MFR=9 7, ^i^y'^mU^=0 . 6wt%T?^ 
[0 15 3] 

3T5:0'tC^^et^bfc2 0 0 Oml®fi-^^SlC, 9 0 0 m 1 ®^^/\:Sri?-> ^ 
i-:;r7^>3 o g ?:S^aT"e^:32.^fe'^, M-^ig«l^M$:7 0 *Cic#^abyn 1/ 
>-r 7 k/GlCiUffiLfeo mfeM 1 T#^ti;tl!5^fe©®#:l . Omg (2/tm 

oi) (Z)h;i'n:>^?gtcT;p^-'i'Am^T-o. 9 mmo 1 ©^^;i/t;i/^ y ^ 

(T;i/^v-;i/t±ss) ^Mxtz.mmmwL>LV^)Av^=f')\^y)\^%~'OK (i 

. Ommol) $:fi-^^«l^lC^;[«lL, |^S7 0'C. ^ D tf U>JBt 7 k g / c m 

ffi^, ^^y-;i/tfiT'M'^?@?at*^^;i<Uv-^«fmb, K^Tl 3 O-C, 12^ 
r^^i^L:feo »e>tlfc3J<U y'-«9. 9 5 gT$)ofe„ Tiii= 1 0 2. 7X:'r^ 

@m)KtM[»7] = o. 8 9 (d 1/g) -e^ofec 

[0 15 4] 
[^JgM2 9] 

1 --^^z/Q^^iTh^^ 6 0 glcL;tJt^Ai51^lilligM2 8 ^ imSI®:6'^T-M-^$:^f 
0)^0 #?>nfe3}<U V-ld:7. 3 1 gT^ofeo Tin=7 3. e-CefetJ, ^PS 
5teM[7?] = 0, 94 (dl/g) T'feofco 
[0 15 5] 
[^J6M3 0] 

5^:$5'}C^^«glLfe2 0 0 OmlOM-^Mglc. 7 5 0ml 
1 ->^7^>4 0 gS:SiaT'^^:^Z.^fe'^. M-^lgfiWS?: 5 0'Cic#iaL:;^nfcri^ 
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# 5jl 11—288840 
CSfimol) (Dh)V:^y^mizrJl^~^M.^M-X-l. 3 5 mm o 1 ® ;!l 

~^h. (1. ommoi) $:S-^iggp^^c^i^L, f^iSsor;, yntfi/^ffi? 

•C, 1 2^ra^^bfe„ f^btlfejKU V-«3 0. OgT'feofco Tm=10 8 
. l*Ct?fey, MPIJKiM [ r? ] = 2 . 13 (dl/g) H^^fc. 
[0 15 6] 
[^i6M3 1] 

^i^^=^i?->(3!)ft3ia^7 0 0ml, 1 --fj-yCD^Tk^^S 0 glCL/:^Je^^« 
llifeM3 0 ill^^^^MT'M-^^rfi'oi/^c #^tl3fe3KU V-l±3 9. 0g7?feo 
fc„ Tm=80. O-CT'^*;. ^RSJPfi^g [ t? ] = 1 . 83 (dl/g) T'feofco 
[0 15 7] 
[|gjg^3 2] 

^t^^lC^^tt^Lfe 1 0 0 0ml 8 3 0 m 1 (Z)^^^=^-b-> 

1 --f^Z/l 0ml ^SiST'ft^iAyfc'^^, M-^^ttl^?a?:4 0 TC lC#^a b ^ □ 

5 k/G{C*nmbfco lllfeM 1 T'#e>tlfc|^g|&©@fi{cl . 5mg (3^ 
mol) (Z) h;i/X>^?glCT;i/^~'?'A^#-e 1 . 3 5 mmo 1 (Z);i5^;i/r;i/^ 

(1. Ommol) ?:M-^^SlC^Jnb, |^?a4 0iC, tf U^JE 5 k g / c 

jKijEfc^/^^>'-;^*Tm-^^M}6^e>5Kyy'-s:3&fmL, K^Ti3or. 12 

^ra^^bfeo #e>ti>t7fCU v-li2 5. 5 gT'^oito Tm= 1 0 0. 1°C1: 
feU, @mJfeg^[7?] = 3. 4 1 (d 1/g) T'feofec 
[0 15 8] 

mmms 3] 

8 10ml, 1 -zTiryO)^^^^ 9 0ml iCbfcJgi^^ 

ttlli6M3 2 ^l^#©:&^T'fi'^^^To3to #e>*i;tJi<u v-ii2 3. 8g-e^ 
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oT^c Tm=9 0. e-CT-fe*;. mmf^m[r}] = 3. 5 6 (dl/g) l::^-otz 

o 

[0159] 
[HMM 3 4-37] 

IIMM3 0-3 3 Tm^nr=.Um:^V^-i!)^^y^ JlM.^W^l^. ^tt^tt^: 
PET) i/-h. fei:tJ^tfi:fe$: 1 5 c mx 1 5 cm^tC-^y^oJt^S 0. 1 m 
[0 1 6 0] 

, ^7d^ra®^i^$:^f o:t^, ^n^v'^-\^(D%m^m.^)^<^. mm (50 

kg/cm^G) ffiiBb^f^$:ifi[lHl^yjgt- o ^j?(V^T'«^^Cl 0 0 k g / c m^GlC 

BMM'^Utc.nt^mo):/ up^miz^l^ 1 o O k g/ c m2G-t?4 rfe^^iliffi^^-^PS: 
^foTt^. ffiiffiU. M3|B|-)j<y v-^3itjmi-e :r©J:s)lCbT7^0. l 5~0. 

[0161] 

mi} 







niseis 5 


nmwz 6 


mmm 3 7 




|I£0)|3O7# 


mmm z i t# 






AHAZE 
(SOt: X 3 B) 


0 


0 












1 


15. 0 


fiS (*C) 






100 


90 
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1 1—288840 

[0 16 2] 

[itmm 1 ] 

(1) 2, 6, 6 - h y ^5^;i/>';i/^> 

83mmol) tTiEhy (8. 50ml, 11 6mmo 1) $:inA. fcfD U 
>(14. 5ml, 1 7 4 mmo 1 ) $: OX:-e?gTL> ^IST'— llJfc;SJC&$i±;to 
or-ei^M ( 1 0 m 1 , 18 0mmol) $:}&D;t, ni--x;i/ii:?KT-#f{ LSIffi b 

2. Qs^mtco ^mm^sirizBt. 

[0 16 3] 

^H-NMR (2 7 0MHz. C D C 1 gtfi, TMS^^, main perk) 6 6. 
49 (d, IH), 6. 32 (d, IH), 6. 17 (s, IH), 2. 14 ( 
s, 3 H) , 2. 13 (s, 3H), 2. 06 (s, 3 H) 

(2) 1 -tert-zf^/V- 3 - :^^JViy ^ U^y p:i^y 

mmm^Lt^s o omi ^^xritptc _hfB (1) -e-a-^Lfe h y^^^i/^;!/ 

Ky (2. 8 6 2 3. 8 mmo 1 ) i:^^3i--7^;i/ (80ml) t^M^. :^ 
^;i/U5^'5'A/x--7^;i/^?^ (1 . 4M, 17ml, 23. 8mmol)S:-7 

8x:T'tgTb, ^?a-e2 H^HJ^^iiito 2 0ml (Dmtry=e—^J^m^yi^^ 

M^^^:^^-9-» T'5^ig^, li^&?Kf*2. 04g$:#:^c„ ^«fffi$:Jet 
[0 16 4] 

^H-NMR (2 7 OMH z, C D C 1 gtfi, TM S^^fl, main perk) 6 8. 
31 + 6. 13 + 5. 94 + 5. 87 (s + s + t + d, 2H), 3. 04 + 2 
. 95 (s + s, 2H) , 2, 17 + 2. 09 (s + s, 3 H) , 1. 27 (d 
, 9 H) 
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(3) ( 3 - tert-:/^;!/- 5 - ;t n^>^ i/xn;!/ 

±IH (2) T'^^ti:tM14#:S:-^t? 1 -tert- 3 n/^> 
^i^'x>$:Mv^fcJ6^^«, HJSMio (3) ^t;^ (4) i:i^^(Z):&^T-$;>'^5=-;i/ 

;>l-9^l^> (3 -tert-:/^;i/- 5 n^>^ :7;i/5Mxn;i/ 
6 7. 4#3g^3<fct)^6. l#3£lcMtti*^<Z)>^D h>lCfi5[5-t^tr-^*'5|illl^n 
10 16 5] 

CS^';*5^;i/:*^ (3 -tert-y5^;i/- 5 n^>^ -y 
it^miX'm^tir=.m^<^^^tit?:f^^;]y:^^lyy (3 - tert-:/5^;i/- 5 - 

9 gT-^ofec y'T-liTin= 1 3 Sr, Mw=3 9 4 0 0 0, Mn=l 

9 7 0 0 0-e^ofco 'Ti^y^^MAlt2. 5wt%i:#*>ofeo 
[0 16 6] 
[Jti^MS] 

Ci^';>t5^;i/:'^5^ (3 -tert-:/^;!/- 5 D^>^? :7 

0 ^?>tl,fejJ<i; V-li5 4 g-e^ofeo :i(Z)/KU V-»Tni= 1 4 CC. Mw = 

1 3 5 0 0 0, Mn= 3 4 0 0 OT'^ofco > oI^^4tt4 . 5wt%i:# 
*^ofeo 



7 4 ffiiE# 2000-3092549 , 

,1 



# 1 1 — 288840 



t 



mm: 

m^^m ^^m^mo^-fsmx. tih-i^^ ci] [2] r-^^ti-s^ 

[<b 1 ] 




(^Efi. r\ ^hxmm.mm. fTAm^Mm\^i^m.m. r^ r^ 

R^, R^, R^, R^°, R^^ R^2«>!Km, m^i^mm. ^ ^m^MU^i^f^m^ 

o 
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